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TOSHIBA TECHNICAL DATA TC8565P/F 





TCSS6SP/F 


CFloppy Disk Controller) 


1_ INTRODUCTION 


TC8565P/F is a single chip LSI for Floppy Disk Controller. This LSI has 
circuits and control functions for interfacing a processor to floppy disk 
drives. This LSI has a capability of executing 15 different commands. 
Each of these commands require multiple 8-bit bytes to accomplish the 
operation which the processor wishes the FDC to perform. 


2_ FEATURES 


Si-Gate CMOS Single Chip LSI 

Single +5V Power Supply 

Low Power Consumption (Max.10mA at 8MHz 5V) 

40 pin Plastic DIP ,44 pin Plastic mini FP 

Compatible with 8080 System Data & Control] Buses 

Single-phase Clock 8MHz (for Standard Floppy Disk) 
4MHz (for Mini Floppy Disk) 

o FM,MFM Recording Formats (Specified by Command) 

o Multi-sector Data Transfer 

o Multi-track Data Transfer 

o Up to Four Floppy Disk Drives 

o Parallel Seek Operation Up to Four Floppy Disk Drives 

° 

0 

o 


oo00086 


Programmable Step Rate Time 
Write Pre-compensation Control Signal Outputs 
Compatible with IBM Diskette I 
(one-side 128,256,512 byte/sector) 
o Compatible with IBM Diskette 2 
(one-side 256 byte/sector) 
o Programmable Data Record Lengths 
(128,256,512,1024,2048,4096 and 8192 byte/sector) 
o Capability of Read/Write to the Middle of the Sector When 
the Record Length is Programmed to 128 Bytes 


Including CRC Check Function oxo ax) Fax? ad) 
Programmable Head Load Time and Head Unload Time 

Data Scanning Function (Detection of Equal,High or Low) 
DMA/Non-DMA (Interrupt ) Data Transfer 


oo 00 
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3 PIN DESCRIPTION 
3.1 PIN CONFIGURATION 
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3.2 Description of Pin Function 


oO 


> 


oO 


oO 


oO 


RST {Reset] Input 
"High level" on this pin makes the FDC idle state, and makes outputs on 
the FDD side except [WDT], [PSO] and [PS1] to "Low levei". 


-RD [Read] Input 
Control signal to transfer data from the FDC to the Data-Bus. 


-WR [Write] Input 
Control signal to transfer data from the Data-Bus to the FDC. 


-CS [Chip Select] Input 
"Low level" on this pin selects the FDC, and allows [-RD] and [-WR] to be 
effective. 


kS [Register Select] Input 
"High level" on this pin selects Data Register. "Low level” selects 
Status Register. 


DO-7 [Data Bus] (nput/Output 
Bidirection 8 -bit Data Bus 


DRQ [DMA Request] Output 
Request signal for DMA transfer. This pin requires to connect pulled up 
resistance. 


~DAC [DMA Acknowledge] [nput 
When data are transferred in DMA mode, "Low active" DMA acknowledge 
signaj from DMA controller is applied. 


TC {Terminal Count] Input 
"High active" signal is applied to indicate the termination of the data 
transfer. 


IDX [Index] Input 
“High active" Index signal from FDD is applied to indicate the beginning 
of a disk track. 


INT [Interrupt] Output 
"High active" interrupt request signal. 


CLK [Clock] [nput 

FDC's system cleck input. 
8MHz for Standard Floppy(data transfer rate is 500kbps) 
4MHiz for Mini Floppy (data transfer rate is 250kbps) 
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o WCK [Write Clock] Input 
Clock signal to write data. Clock is necessary for ai] read/write 
operations. The rising edge of WCK must match with that of CLK. 


Standard Floppy MFM mode IMHz 
FM mode SOOKHz 
Mini Fioppy MFM mode SOOKHz 
FM mode 250KH2 


o DW [Data Window] Input 
Data Window signal is for separating the read data into "data bits" and 
"clock bits". This signa] is usually generated by a PLL circuit 


o RDT [Read Data] Input 
This signal indicates read data from a FDD. This signa] contains clock 
bits and data bits. 


o SYNC [VFO Sync] Output 
This signal indicates to the PLL that data are read out 


o WE [Write Enable] Output 
This signa} indicates the write timing of the write data. 


o MFM [MFM data] Output 
“High level" of this pin indicates MFM mode, "Low level" FM inode. 


o HS [Head Select] Output 
“Low level” of this pin indicates lead 0, and “High Jevel 


“ Head J. 

o DS1,0S0 [Drive Select 1,0] Output 
DSI and DSO are multiplexed drive select signal. FDC selects one of four 
connected disk drives. 


o WDY [Write Data] Output 
This signa] is fer FDD's Write Data including clock hits and data bits. 


o PS1,0 [Preshift] Output 
These signa} indicate the write precompensation information to the FUDD in 
MFM mode 





PSO PS] |. MEANING : 
L_Low {| Low | Normal] 
Low i. High Late 

High {| Low | Early J 





o FLT/TKO [Fault/Track OJ] Input 
Sense input. In read/write mode, sensing the FDD fanlt condition. 
{n Seek mode, sensing the Track O condition. 


o WP/2S [Write Protect/Two Side] Input 
Sense input. In read/write mode, sensing the FID) Write Protect status. 
in Seek mode, sensing the Two Side condition. 
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o RDY [Ready] Input 
This pin senses the FDD ready status signal. 


o HL [Head Load] Output 
This is the control signal of the Head Load of the FDD. 


o FR/STP [Fault Reset/Step] Output 
This signal resets fault status in the FDD in read/write mode. Provides 
the step pulses to move head to the another cylinder in Seek mode. 


o LC/DR [Low Current/Direction] Output 
In the read/write mode, this signal indicates that read/write head is 
inner the forty-third track. In Seek mode, shows direction that the head 
will step. 


o -RW/SK [Read:Write/Seek] Output 
“Low" shows that read/write mode is selected, and “High” shows that Seek 
mode is selected. 


o VDD [DC Power] 
Power supply terminal. 


o VSS [Ground] 
LSI's ground terminal. 
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4 FDC APPLICATION SYSTEM 





4.1 TC8565P/F BLOCK DIAGRAM 
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4.2 SYSTEM CONFIGURATION 


MEMORY 


SYSTEM BUS | 











CONTROLLER 





INTERFACE 






CONTROL OUT 
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4.3 OPERATION SUMMARY 
4.3.1 FDC's REGISTER and CPU INTERFACE ps 


FDC has two 8-bit registers accessible by the main system processor. One 
is a Main Status Register, and the other is a Data Register. The Main 
Status Register indicates the status information of the FDC and is always 
accessible. The Data Register is used for data transfer between the FDC 
and the main processor. Command bytes are written into the Data Register 
in order to program the FDC, and also Status bytes are read out of the 
Data Register in order to obtain the result after execution of the 
commands. Main Status Register may be read and is used to facilitate the 
data transfer between the processor and the FDC. The relationship between 
Main Status Register and [-RD],[-WR] and [RS] signals is shown below. 

















“CS | RS iof- a FUNCTION ! 
i H xX | . Non Select 
LL L. L i ae i Tllega} J 
_ LL iL i L | H i Read Main Status Register 
neat oe L | H | L 1 illegal 
L H L Ht Iliegal : 
i, i H i L | H _ Read from Data Register 
L i H H i L i Write into Data Kegister 








Each bit in the Main Status Register are defined as TABLE 1. 

The RQM and DIO bits in the Main Status Register indicate whether Data 
Register is ready or net and in which direction data will be transferred 
on Vata Bus. 


FIG.1 Main Status Register Timing 


RQM 





-WR 
-RD 
| a [el a [ 8 Je [aje [ela 


A: (DEO="Low" and RQM="“High") The processor may write the data in Data 
Register 
B: (RQM="Low" )} Data Register is not ready. 


C: (DIO="High" and RQM="High") In data register, data byte which will be 
read out by processor is already prepared. 
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TABLE 1 Main Status Register 









































| BIT|SYMBOL| NAME | MEANING Py sate 

D7 RQM |REQUEST| Indicates that Data Register is ready to send | 
| | for the data to or to receive the data from the | 
t | MASTER| processor. aes 
, D6 DIO {DATA Indicates the direction of data transfer between | 

| INPUT/| Data Register and the processor. 
i j; OUTPUT| When DIO is a “High", transfer is from Data ! 
' | Register to the processor. When DIO is a "Low", j 
| i { | transfer from the processor to Data Register. 

DS NDM iNon-DMA| Indicates that the FDC is Non-DMA mode. It is i 
| mode _ | set only during Execution-Phase in Non-DMA mode. | 
| DA CB | FDC Indicates that FDC is in Execution-Phase of a | 

| Busy read/write command , in  Command-Phase, or in | 

i _Resuit-Phase oBrehast ee _ 

D3 D3B | FDD 3 | FDD number 3 is in the Seek mode. : 

1 | BUSY 7 << 

| D2 : D2B FDD 2 {| FDD number 2 is in the Seek mode. : 
l { BUSY | 2322322 tae 

; Di DIB) | FDD 1 j FDD number 1 is in the Seek mode. i 

: _ 1 Busy i tar thct ee pl oni Be TS 

i DO DOB | FDD O | FDD number O is in the Seek mode. | 

i BUSY \ 








FDC supports fifteen different commands. Each of commands is initiated by 
a multi-byte transfer from the processor, and the result after executing 
of the command is a multi-byte transfer to the processor. Because the 
multi-byte information is interchanged between the FDC and the Processor, 
it is regarded that each command consists of following three phases. 


The FDC receives the necessary information to perform 
a particular operation from the processor. 

The FDC performs the specified operation . 

After the operation Result Status information or 
other information is sent to the processor. 


Commands~Phase 


Execution-Phase 
Result—Phase 


In the Command-Phase or the Result~Phase, the processor must read out the 
Main Status Register before each byte of information is written into or 
read out from the Data Register. 


When each byte of the command and the parameter is written into the FDC, 
bit D7 and D6 in the Main Status Register must be in high level and low 
level ,respectively 


Because most of the Commands need multiple bytes, the Main Status 
Register must be read out before each byte is transferred to the FDC. In 
the Result-phase, the bit. D7 and D6 in Main Status Register must be both 
in high levels before each byte is read out from the Data Register 


The reading out of the Main Status Register before each byte transfer 
to the FDC is necessary only in the Command-Phase and the Result-Phase, 


| 
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but it is not always necessary in the Execution—Phase. 


When the FDC is in Non-DMA mode, the receipt of each data byte (if the 
FDD is now reading out data from the FDD) is indicated by the Interrupt 
signal on the eighteenth pin. 


The generation of the Read signal ([-RD]=0) will not only output the data 
on the data bus but also reset the INT signal. If the processor can not 
deal with interrupts fast enough (within 13us for MFM mode.), then it 
examines the Main Status Register, and then bit 7 (RQM) functions just 
like the Interrupt signal. Similarly in the Write command, Write signal 
resets the Interrupt signal. 


If the FDC is in the DMA mode, then the Interrupt signal is not generated 
during the Execution-Phase. When the each data byte is available, the FDC 
generates DRQ(DMA request) signal. Then the DMA controller generates both 
DMA Acknowledge signal and Read signal ([{~DAC]=0 and [~RD]=0). 


In a Read command, when the DMA acknowledge signal becomes low level, the 
FDC automatically resets the DRQ. In a Write command, [-WR] is 
substituted for [-RD]. If the Execution-Phase is terminated (Terminal 
Count has been inputted), the Interrupt request is generated. This means 
the beginning of the Result-Phase. When the first data byte is read 
during the Result-Phase, Interrupt signal is automatically reset. During 
the Result-Phase, al] data bytes shown in the COMMAND TABLE must be read. 


For example, the READ DATA COMMAND has seven data bytes in the Result— 
Phase. All seven data bytes must be read out in order to complete the 
READ DATA COMMAND. This FDC will not accept the next command until all 
these seven data bytes are read out. In the same way, all the data bytes 
of the other commands must be read out during the Result-Phase. The FDC 
has five Status Registers. The Main Status Register mentioned above can 
always be read out by the processor. The Other four Result Status 
Register (STO,ST1,ST2,ST3) is available only in the Result-Phase, and 
read out only after the termination of the command 


The specified command determines how many the Result Status Registers 
will be read. The COMMAND TABLE shows the data bytes that are sent to the 
FDC in the Command-Phase and read out from the FDC in the Result-Phase. 
That is, the command code must be sent first, and the other bytes must be 
sent in order. So the Command-Phase and the Result-Phase can not be 
shorten. When the Iast data byte in the Command-Phase is sent to the FDC, 
the Execution-Phase automatically starts. Similarly, when the last byte 
in the Result-Phase is read out, the command is automatically terminated, 
and then the FDC is ready for a new command. 
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4.3.2 Polling Feature of the FDC 


After the SPECIFY COMMAND has been sent to the FDC, the drive select 
signals , the DS1 and DSO , are automatically in the polling mode. 
Between the commands {and between the step pulses in the Seek mode), 
the FDC checks the four FDDs looking for a change of the ready signals 
from drive units. 


If the Ready signal is changed, then the FDC generates the [Interrupt 
signal. After the processor has issued the SENSE INTERRUPT STATUS 
COMMAND, the Result Status Register 0 (STO) is read out, and the Not 
Ready bit (NR) in STO shows the present status. Because of the polling of 
Ready signal between the Commands, the processor can notice which drives 
are on line or which drives are off line. 
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4.3.3 Track Format (IBM Format) 


INK : oi fe 





(kL) Programmable 
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4.3.4 MFM rules 
The data bit is written where the each bit will correspond to the center 
of the bit sell with "1". The clock bit is written at the head of the bit 
cell with "0" whose previous bit cell has "0". 


FIG.2 MFM Rules 


Bit Cell 1fxfo]o].]e ofelafofofo| 
MFM | | | | | | | | | 





D : Data Bit 
C : Clock Bit 
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5 COMMAND 
5.1 COMMAND TABLE 


(x:Don't care) 
READ DATA COMMAND 


Phase R/W D7 D6 DS D4 D3 D2 D1 DO 
MT MFM SK_ 0 oO 1 1 oO 
x x x x x HS DSi DSO 





| 


Qa 
= 
a 





EOT 
GPL 


| 


bE. See 
i STO 
STi 
ST2 


| 





| 


R 





i 





Remarks 
Command code 


| 
| 
* ID information of | 
* ‘starting sector | 
* of command | 
* execution i 

| 

| 


| DTL t 


Data transfer 


* ID information 
* of end sector 
* of command 


i I N * execution 


WRITE DATA COMMAND 


LL Phase R/W D7 D6 D5 D4 D3 D2 Di DO 
i MI MFM O Q 0 1 0 1 
x x x x x HS DS1 DSO 





| 





N 
EOT 
GPL 








| 
| | 
| 
| | 
i; c¢ [| W 
| | 
| | 
| | 


DTL 











E Data _ transfer J 
| STO 
| i ST1 
| | 8T2 
i R | R c ; * ID information 
| | H | ™* of end sector 
| j R * of command 

j j N i _* execution 
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WRITE DELETED DATA COMMAND 








Phase R/W D7 D6 D5 D4 D3 D2 D1 DO Remarks 
| | MT MFM OO 1 oO 1 Command code | 
| | x x xX xX Xx HS DSi Dso | 
| f Cc * ID information of | 
| I H * starting sector | 
| c { W R | * of command f 
j | N j} * execution | 
| i EOT } | 
| | GPL | 
DTL 
E Data _ transfer 
| | STO | 
| | STi | 
| | [ae STE eos | 
| R | R Cc * ID information | 
| | H * of end sector | 
| | R * of command | 
N * execution 


READ DELETED DATA COMMAND 














Phase R/W D7 D6 D5 D4 D3 De D1 dda Remarks 
MT MFM SK _O 1 1 Oo 0 Command code 
| { x x x x x HS _DS1 DSO 
| Cc * ID information of 
H * starting sector | 
| c | Ww R * of command | 
N * execution 
| | EOT | 
| ee 
DTL 
E Data _ transfer 
STO 
ST1 
| ST2 
R R | Cc * ID information 
i H * of end sector 
R * of command 
N i _* execution j 
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READ DIAGNOSTIC COMMAND 


pan 





















































Phase R/W D7. D6 DS D4 D3 D2 Di DO Remarks 

| ' 0 MFM_O 0 9 0 1 0 | Command code 
| | i. 4 x x x x HS DSi DSO 
{ i ial Cc * ID information of 
i ! H * starting sector 
i c ; WwW R * of command 
i | fees N * execution 
i \ ee 2s, EOT 7 
GPL 
! the DTL 

E i Data transfer 
| pe STO 
| ST1 
; | | ST2 
| R | R c | ™* ID information | 
| i i H * of end sector \ 
| i R * of command 
L I L N * execution 
READ ID COMMAND 

Phase i R/W_| D7 D6 DS D4 D3 D2 DO Remarks 
| c | W 0 MFM_0O 0 1 0 a 0 Command code 
j x x x x x HS _DS1 DSO 

E L Data transfer i 
STO | | 
ST1 74 | 
| ST2 | 
| R | R c j ™ The first correct | 
| i i H * ID information f 
| | R * read out during | 

N * Execution-Phase j 
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FORMAT COMMAND 


QO MFM _O 0 1 1 9 1 

x x x x x HS DSi DSO 
N 
sc 
GPL j 














TC8565P/F 



































i E | , Data transfer __J 
i i STO | 
| [foe Fae ah oe a ee 
i | a ST2 j 
| R {| R c * No meaning in | 
| | { H _j * this case 
| R be 
: i N f _j 
SCAN EQUAL COMMAND 
Phase R/W | D7 D6 DS D4 D3 D2 D1 DO Remarks y 
MT MFM SK_ 1 0 0 0 i Command code 
xK xK x x x HS __DS1 DSO i 
c * ID information of 
H * starting sector 
c wf R * of command 
N } ™ execution 
EOT j i 
GPL i 
STP 
E ‘Data transfer 
STO i 
STi 
ST2 
R R Cc * ID information 
{ H * of last compared 
R j * sector 
; N . ; 
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SCAN LOW or EQUAL COMMAND 








Phase R/W D7 D6 D5 D4 D3 D2 D1 Do Remarks 
| | MT__MFM SK 1 1.0 90 1 Command code { 
| | x x Xx x x HS DS] DSO 
| | c __J|] * ID information of 
| | H } * starting sector | 
| Cc | Ww R } * of command 
| | N } * execution 
| | L BOTS Ss | 
| | GPL j 
STP j 
E | Data transfer 
| | Lo STO sal | 
| | ST | 
| | | ST2 | 
| R |} R c } * ID information | 
| | H f * of last | 
| { R } ™* compared sector | 
N x 





SCAN HIGH or EQUAL COMMAND 





| 
| 
STP | 


Phase R/W DV. D6 DS D4 D3 De Di Do Remarks 
f MT MFM SK_o1 1 1 0 ef Command code 
| x x x x x HS DSi DSO 
| c * ID information of 
| H * starting sector 

c { we R _| * of command | 

| N * execution 
| 
| 











E | Data transfer 
| STO 
| (STA 
| ST2 
R {| R c * ID information | 
I L H _jJ * of last 
| R } * compared sector | 
N , * 
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SEEK COMMAND 


Phase R/W D7 D6 DS D4 D3 D2 Di dO Remarks 
| | 0 0 0 QO 1 1 1 1 Command code | 
| c | Ww x x x x x x DS1_DSO | 
NCN 
E Seek 


RECALIBRATE COMMAND 





Phase R/W D7 D6 DS pa D3 D2 Di _ po Remarks 
| c | WwW [Lo o oc oO Oo 1 1 1. J Command code 
x x. x x x x DS1_ DSO 
E Recalibrate 


SENSE INTERRUPT STATUS COMMAND 


Phase R/W D7 D6 D5 D4 D3 D2 Di DO Remarks 
Cc WwW Q Q GO OG 1 0 0 0 Command code 
{ R | R | STO | 


| | PCN 


SPECIFY COMMAND 


Phase R/W D7 D6 D5 D4 D3 vbd2 D1 bo Remarks 
| | 0 0 0 0 G o 1 1 Command code | 
|} c¢ [| Ww SRT HUT | 
HLT ND 
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SENSE DEVICE STATUS COMMAND 


Phase R/W D7 D6 DS D4 D3 De Di bo Remarks 


| c i WwW 0 0 0 0 oO 1 o o Command code | 
I | x xX xX Xx x HS DS1 DSO j 


R R ST3 


INVALID COMMAND 














__ Phase , R/W | D7 D6 D5 D4 D3 D2 dD DO; Remarks 
CAG ene ent WD, ee Invalid codes i i 
aR oi eRe _$TO i; _STO=80H 
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TABLE 2 Symbols in the COMMAND TABLE 



















































































L SYMBOL | NAME | DESCRIPTION | 
| c | ‘Cylinder | Indicates the cylinder number. | 
Lo Number | : Ree J 
[| D | Data | Indicates the data pattern which is going to | 
pee | | be written into data field. 
| p7-DO | Data Bus | 8 bit data bus , D7 is MSB and DO is LSB. at 
DS1,0 | Drive | Indicates the drive number(0,1,2,3). | 
[Ge _| Select. _ | 7 = 
DTL | DATA IF N=00, indicates the data length per 
_.... | Length _[ sector which is going to be processed, Jd 
| BOT | End of | Indicates the last Sector of a cylinder. 
Poet | Trae ool _ ss 
GPL ! Gap Indicates the length of Gap 3 (see 4-3-3 
Low bength oo; Track Format). 
1H | Head Indicates the Jogical ‘head address. 
Lo | Address fo 2 
| HS | Head Indicates the physical head address. 
[eae epee J 
HLT | Head indicates the head load time of FDD defined | 
{| Load by Specify Command. 
is Time Al end ae cs atl 
HUT | Head Indicates the head unload time after a read 
| | Unload or write operation has completed which is 
[eee | Time | defined by Specify Command . 
MFM MFM If “Low” , FM mode is selected. If “High” 
Lo mode _[L.MFM mode _is selected. Ai faced 7 
MT Multi If “High" , multi track operation is to be 
[ees {| Track | performed. Sts 
N Number N is the code which indicates the number of 
boo | data bytes written in a sector. Spat aorta 
NEN ; New Indicates the new cylinder number to be 
Cylinder reached as a result of the seek operation. | 
L _{ Number if 7 
| ND Non-DMA | Indicates the Non--DMA mode. Defined by the 
fo Atk Soran | ___._ | Specify Command, 
PCN Present Indicates the cylinder number when the Sense | 
{ Cylinder Interrupt Status Command has completed. 
Le [Number [| 2, 7 Se ces urs toes ell] 
LR Record | Indicates the sector number. = =i =i 
/W Read/ Indicates whether Read or Write. | 
se Oe oa coset ata wetness 
sc Sector Indicates" “the number of sector per cylinder. | 
SK Skip | Indicates the skip of the sector which has | 
ie il | DDAM or DAM. : | 
SRT | Step Indicates the step rate of FDD which is | 
| Rate defined by Specify Command. | 
Time 
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SYMBOL NAME | DESCRIPTION 
| STP | Step | During the Scan operation , if STP is “1i", | 
| | | then data in contiguous sector is compared | 
\ | | byte by byte with data sent from the | 
| | | processor ,and if STP is “2" ,then alternate | 
| ei) L.sectors are read and compared. 
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5.2 Command Description 


During the Command-Phase, the CPU must examine the Main Status Register 
before the writing of the each data byte into the Data Register. The DIG 
and RQM in the Main Status Register must be in a low level and a high 
level , respectively , before each byte is written into the FDC 


5.2.1 READ DATA COMMAND 


The FBC needs nine data bytes in order to execute the READ DATA COMMAND. 
After the READ DATA COMMAND has been issued, the FDC loads the head (if 
it is in unload state), and waits the specified head load time . After 
the head load time has passed, the FDC begins to search ID Address Marks 
and read ID fields. If ID information stored in the ID Register agrees 
with ID information in ID field read from the diskette, then the FDC 
outputs data from the data field byte-by-byte to the main system via the 
data bus. 


After the read operation of the current sector has been completed, the 
Sector Number (R) is incremented by one , the FDC reads the data from the 
next sector , and outputs the data on the data bus 


This continuous read function is called a "Multi-Sector Read Operation". 
The READ DATA COMMAND may be terminated by receiving a Terminal Count 
(TC) signal. If the FDC receives a TC signal, the FDC stops outputting 
data to processor, but continues to read data from the current sector, 
and checks the CRC(Cyclic Redundancy Code) bytes, and then terminates 

the READ DATA COMMAND at the end of the sector. 


The amount of data which can be handled with a single command to the FDC 
depends on MT(Multi-Track), MFM(MFM/FM), and N(Number of bytes/sector). 
The Transfer Capacity is shown in TABLE 3 below. 


TABLE 3 Transfer Capacity 


| | | Maximum Transfer Capacity | 
| MT | MFM| N | Bytes/Sector | Number of | Final Sector | 


Sector 

| oOo | © | OO 128 | 26 [SIDE 0 SECTOR 26 or | 
1] 01 256 SIDE 1 SECTOR 26 

| a | 6 | ooF 128 | 52 [SIDE 1 SECTOR 26 | 
i | 01} 256 | 

| o | Of O1| 256 | 16 |SIDE © SECTOR 15 or | 
1 | 02 512 SIDE 1 SECTOR 15 

| a | Of Oj 256 | 30 |SIDE 0 SECTOR 15 | 
1 G2 512 

, 1 | Of o0af 512 | 8 |SIDE 0 SECTOR 8 or | 
1_| 03 1024 SIDE 1 SECTOR 8 j 

| 1 | O | 02} 512 | 16 [SIDE 31 SECTOR 8 I 


1 03} 1024 
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Tnis FDC can read out the data from both sides of the diskette by the 
Multi-Track function. Data transfer will be performed from the Sector 1 
of Side G6 to the last Sector of Side.1l for a particular cylinder ata 
time. But this function is effective to only one cylinder of the 
diskette. 


After the reading out of the last sector, the FDC must receive the 
Terminal Count. If the FDC does not receive the Terminal! Count signal, 
then the FDC sets the EN(end of cylinder) flag of STi to a high level and 
terminates the READ DATA COMMAND (bits 7 and 6 of STO is also set toa 
low level and a high level respectively : abnormal] termination). 


When N=O, DTL defines the data length which the FDC must treat as a 
sector. IF DTL is smaller than the actua] data length in a sector, the 
data beyond DTL in the sector is not sent to the data bus, but the FDC 
reads the whole sector internally, and then checks CRC bytes. When N#0 
DTL has no meaning. 


When the READ DATA COMMAND has been completed , the head is not unloaded 
until the Head Unload Time{specified in the Specify Command) has passed. 
When the processor issues the next command (a read/write command) before 
head is unloaded, the head load time of the command is saved. 


If the FDC can not find out the right sector until the FDC detects the 
Index Hole twice, and the FDC sets the ND(No Data) flag in STi toa high 
jevel, and the READ DATA COMMAND will be abnormal terminated (bit 7 and 
bit 6 in STO set to a low level and a high level respectively). 


After the reading of the If field and the data field of the each sector, 
the FDC checks the CRC bytes. If a read error (incorrect CRC bytes in the 
Ip field) is detected, the FDC sets the DE(Data Error) flag of STl toa 
high level, and if data error in the data field is detected , the DD(Data 
Frror in Data Field) flag in ST2 is set to a high level, and then the 
READ DATA COMMAND is abnormal terminated. 


IF the FDC read a Deleted Data Address Mark in the diskette, and SK bit 
(D5 bit in the Command code)is not set, then the FDC sets CM (Control 
Mark} flag to a high level after reading out all] the data in the sector, 
and terminates the READ DATA COMMAND. When SK=1, the FDC skips the Sector 
that has DDAM, and reads out the next sector. 


During tne data transfer between the FBC and the processor, the FDC must 
receive the service from the processor within 25us in FM mode, and 13 us 
in MFM mode. If the FDC does not receive this service, the FDC sets OR 
(Over Run) flag to a high level, and terminates the READ DATA COMMAND 
(abnormal termination). 


If a read (or write) operation is terminated by inputting the Terminal 
Count signal, the information of Result-Phase is defined by MT bit and 


EOT byte. TARLE 4 shows the value for C,H,R and N when the command is 
normally terminated. 
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TABLE 4 ID Information at Normal Termination 


Mr | EO’) Final Transferred Sector | 1D Information in Result. Phase 








c H I R N 
| | 1A Sector } to 25 at Side 0 | i | | | 
| OF Sector 1 to 14 at Side O ! NC NC fo Red [| NC 
| {08 | Sector 1 to 7 at Side O J 
| [ iA Sector 26 at Side 0 i | | | 
| OF Sector 15 at Side 0 { rl | NC | Rept | NC 
0 08 Seetor 8S at Side 0 i 
| 1A | Sector 1 to 25 at Side 1 | | | 
| OF Sector 1 to 14 at Side 1 [ NC NC | Ret fo Ne 
1 08 | Sector 1 to 7 at Side 1 | | 
f 1A | Sector 26 at Side 1 | | | i 
{| OF | Sector 15 at Side |} [RSD He ONE | R=O1 | NC 
08 Sector 8 at Side 1 | 


1A Sector 1 to 25 at Side 0 
OF Sector 1 to 14 at Side 0 


| | 
| | NC 
L908 | Sectur 1 to 7 at Side 0 | _t| | 
1 | 
| 
! 








| Sector 26 at Side 90 
OF + Sector 15 at Side O 
| 





| 
I 
Sector 8 at Side 0 | i 
| 
| 








i 
i 

1 1 £08 
| 1A | Sector 1 to 25 at Side 1 | | | | 
| OF Sector 1 to i4 at Side 1 | NC NC |} R+1 | NC | 
| 08 Sector |] to 7 at Side 1 
| 1A Sector 26 at Side 1 ! | | { | 
| OF | Sector 15 at Side 1 [| Cr) | LSB | R=O1 — NC i 
t_ 08 Sector 8 at Side 1 l 1 | t 

Notes: NC{No Change):The same value as the one at the 


beginning of command execution. 
USB(Least Significant Bit):The least significant bit of H is 
complemented, 





—113— 


This Material Copyrighted By Its Respective Manufacturer 


TC8565P/F 


< 
Ke 
< 
a 
—_ 
< 
Y 
Zz 
L 
UO 
uu 
= 


Tosnipa N EGRATED CIRCUIT 








FIG.3 Operation Timings of The READ DATA COMMAND 


aPOW VWNG FUL ae 
aPOW VNG-U4ON UL T* 


SNLVLS 


























WALSAS 
NIVW OL 
STYNOIS 








—114— 


This Material Copyrighted By Its Respective Manufacturer 


INTEGRATED CIRCUIT 


TECHNICAL DATA TC8565P/F 


TOSHIBA 





5.2.2 WRITE DATA COMMAND 


The FDC needs nine data bytes in order, to execute the WRITE DATA COMMAND. 
If the WRITE DATA COMMAND has been issued, the FDC loads the head (if the 
head is in the unload state). After the specified head load waiting 
time(defined in the SPECIFY COMMAND) has passed, the FDC begins to read 
the ID field. If the sector number stored in ID Register (IDR) matched 
with the sector number read from the diskette, then the FDC takes data 
from the processor byte-by-byte via the data bus, and outputs to the FDD. 


After the writing the data into the current sector, the FDC increments 
the sector number stored in R by one, and then the FDC writes the next 
data field. The FDC continues this Multi-Sector write operation until 
the Terminal Count signal is issued. Even if the FDC has received the 
Terminal Caunt signal, the FDC continues writing for the sector, and the 
data field wili be completed. If the FDC receives the Terminal Count 
signal while the FDC is writing data in data field, then the remained 
data field will be filled with 00 


The FDC reads out the each sector of ID field, and checks the CRC bytes 
If the FDC finds out the Read Error in ID field (incorrect CRC bytes}, 
the FDC sets DE (Data Error) of STi to a high level, and terminates the 
WRITE DATA COMMAND(Abnormal termination). 


The rules of the WRITE COMMANDs are much similar to the rules of the READ 
DATA COMMAND. The following items are same ; see the previous section 
(5.2.1). 

Transfer Capacity 

EN flag 

Head unload time 

ID information at the normal termination 

Meaning of DTL when N=0O and when N# 0 


During the execution of the WRITE DATA COMMAND, the data transfer between 
the processor and the FDC must be performed within 3lus in FM mode, and 
i15us in MFM mode. If it is not performed, the FDC sets OR flag of ST1 to 
a high level, and terminates the command (Abnormal Termination). 


5.2.3 WRITE DELETED DATA COMMAND 


This command is the same command as the WRITE DATA COMMAND except that 
the FDC writes the DDAM (Deleted Data Address Mark) at the beginning of 
the Data Field instead of the normal DAM (Data Address Mark). 


5.2.4 READ DELETED DATA COMMAND 


This command is the same as the READ DATA COMMAND except that the FNC 
reads the sectors with DDAM instead of those with DAM at the beginning of 
a Data Field. If the FDC detects DAM and SK=0 ,then the FDC wilt read the 
whole sector and set CM flag in ST2 toa high level and terminate the 
command (Normal Termination). If the FDC finds out DAM and SK=1 then the 
FDC will skip the sector with DAM and read the next sector. 
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5.2.5 READ DIAGNOSTIC COMMAND 


This command is the same as the READ DATA COMMAND except that the FDC 
reads all the data continuously from each sector of a track. Just after 
the FDC receives the Tndex signal, the FDC begins to read out all the 
data field on the track as a continuous block. Even if the FDC finds out 
the CRC error in TD or data field, the FDC continues to read data from 
the track. The FDC compares the ID information read out from each sector 
with the value stored in IDR, and if there is no comparison, the FDC sets 
ND fiag to a high level. This command has neither the Multi-Track 
function nor the skip function. 


This command wil] be terminated when EOT number of sectors have been 
read out. When ID Address Mark on the diskette is not found out until the 
FDC finds out the Index Hall twice. MA (Missing Address Mark) in ST1 is 
set to a high Jevel, and the command is terminated(Abnormal Termination} 


5.2.6 READ ID COMMAND 


This command is used to inform the processor of the current head point. 
The FDC stores the first ID information to be read out. If the right ID 
Address Mark is not found on the diskette until the FDC finds out the 
Index Hall twice. the FDC sets MA flag in ST1 to a high level, and if 
there is no ID field without CRC error, ND flag in STl1 is set toa high 
level, and the command is terminated(Abnormal Termination) 


5.2.7 FORMAT COMMAND 


The Format Command allows an entire track to be formatted. After the 
Index Hall is detected, the FDC writes data on the Diskette. Gaps, 
Address Marks, [D fields and Data fields in IBM System34 (double density) 
or IBM System3740 (single density) Format are recorded. The particular 
format is controlled by the values programmed in N,SC,GPL and D during 
the Command-Phase. The data byte stored in D is written into the data 
field. The data bytes of ID field in each sector is provided by the 
processor, That is, the FDC requests four data bytes per sector for C, H, 
R and N. This function allows the diskette to be formatted with 
nonsequential sector numbers. 


After the each sector is formatted, the processor must send the new 
values of C,H,R and N to the FDC for the next sector on the track. After 
a sector is formatted, the contents of the R-register is incremented by 
one. Thus. when the R register is read out during the Result-Phase, it 
contains a value of R+1. This incrementing and formatting continues for 
the track until the FDC detects tne Index Hall for the second time. When 
the FOC finds the Index Hall twice, the command is terminated. 


When the FDC received the Fault signal from the FDD at the end of the 
write operation, the FDC sets the EC flag in STO to a high level, and 
sets bit 7 and bit 6 in STO to a low level and a high level respectively, 
and terminates the command. If the Ready signa] changes to a low level at 
the beginning of the command execution, then the command is terminated. 


| 
| 
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FABLE 3 shows the relationship of N, SC and GPL for various Sector sizes 


TABLE 5 Relationshiprof Sector Sizes 




















| FORMAT |SFCTOR SIZE | N [| SC | GPL REMARKS | 

L |_byte/sector 16)] (16)] (16) } 

| FM 128 oo. | JA 1B IBM Diskette 1 

| mode Ol {OF 2A { IBM Diskette 2 

| | 512 02 08 3A 

! | 1024 03 04 = \ 

| | 2048 [04 | 024 | 
| 4096 05 01 7 

| MFM 256 O1 { 1A [| 36 | IBM Diskette 2D ! 

| mode 512 02 OF 34 

| 1024 03 08 74 _{ (BM Diskette 2D | 

| | 2048 !o4 | O4[ = | i 

} 4096 05 | 02 : 





8192 {06 | O11] - 


5.2.8 SCAN COMMAND 


The SCAN COMMANDs allow the data read from the diskette to be compared 
with the data sent from the Main System (the processor in Non-DMA mode, 
and the DMA controller in DAM mode). The FDC compares the data byte-by- 
byte, and searches the sector which meets the condition(equal, low or 
equal, high or equal). 


After a entire sector is compared ,if the condition is not met. the 
sector number is incremented (R+STP>R), and the scan operation is 
continued. The scan operation is continued until the fol lowing conditions 
occur 

o The conditions for scan are met (equal ,high or equal,low or equal) 

o The last sector on the track (EOT) is reached. 

o The Terminal Count signal is received 
If the scan equal condition are met, the FDC sets SH(Scan Hit) flag in 
ST2 to a high level, and then the SCAN COMMAND is terminated(Normal 
termination). If the condition for scan is not met between the starting 
sector (specified by R ) and the last sector (FOT) on the same cylinder, 
the FDC sets the SN (Scan Not Satisfied) flag in ST2 to a high level. and 
then terminates the command. If the FDC receives the Terminal Count from 
the processor or the DMA controller during the scan operation. the FDC 
completes the comparison of the data byte in process, and then terminates 
the command. TABLE 6 Shows the status of bit SN and SH under the scan 
conditions. 
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TABLE 6 Scan Status Codes 





| COMMAND ST2 i COMMENTS | 
SN SH 

{ SCAN fo ue pe DISK = MAIN | 
EQUAL 1 0 DISK #¢ MAIN 

{SCAN | ol} 2 | DISK = MAIN 

[| LOWor | oO | oO | DISK < MAIN 

[EQUAL {| 4 | o | DISK > MAIN 

| SCAN | o |] i] DISK = MAIN 

| HIGH or | oO | oO | DISK > MAIN 
EQUAL 1 0 DISK < MAIN 


If the FDC finds out the DDAM on the sector and SK=0, then the FDC 
regards the sector as the last sector on the cylinder, and sets the CM 
flag in STe to a high level, and terminates the command (Normal 
Termination). If SK=1, the FDC skips the sector with DDAM, and reads out 
the next sector. Then the FDC sets CM flag in ST2 to a high level in 
order to show that the DDAM is found out. When either STP or MT is 
programmed, the FDC must read out the last sector on the track. For 
example, if STP=02, MT=0 and the sectors are numbered in sequence 1 to 
26, and SCAN COMMAND is started from the 21 Sector, then the FDC reads 
out the sector 21,23,25 and skips the next sector 26 , and finds out the 
index Hal] before reading the EOT value of 26. This result causes the 
abnormal] termination of the command. If EOT is set at 25 or the scanning 
is started at the sector 20, then the command will be normal termination 


During the SCAN COMMAND, it is necessary to transfer the data which will 
be compared with the data read out from the diskette to the FDC by 
whether the processor or the DMA controller. If the data are not 
transferred within 27us in FM mode and i3us in MFM mode, the FDC sets the 
OR (Over Run) flag in ST1, and terminates the command (Abnormal 
Termination). 


5.2.9 SEEK COMMAND 


This command is used to move the Read/Write Head from cylinder to 
cylinder. The FDC compares the PCN which is current head position with 
the NCN. If there is a difference, the FDC performs the foi lowing 
operation. 


PCN < NCN : Direction signa] to the FDD is set toa high level,and the 
Step Pulses are issued (Step In). 

PCN > NCN: Direction signal to the FDD is set to a low level,and_ the 
Step Pulses are issued (Step Out). 


The rate of outputting the step pulses is controlled by the SRT (Step 
Rate Pulse) in the SPECIFY COMMAND. The FDC compares NCN with PCW at 
outputting the step pulses, and if NCN=PCN, then SE (Seek End ) flag in 
STO is set toa low level, and the command is terminated. The FDC is in 
FDC Busy state during the Command-Phase of this command, but the FDC is 
in Non-Busy state during the Execution-Phase of this command. If the FDC 
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is in Non-Busy state, the FDC accepts another SEEK COMMAND. This function 
allows the FDC to do the parallel seek operation for up to 4 FDDs at a 
time. * 


If the FDD is in the Not Ready state at the beginning of the Execution- 
Phase of this command or during the seek operation, the NR (Not Ready) 
flag in STO is set to a high level and the command is terminated. 


5.2.10 RECALIBRATE COMMAND 


The Read/Write Head within the FDD is moved to the Track 0 position under 
control of the RECALIBRATE COMMAND. The FDC clears the contents of PCN 
register, and checks the Track 0 signal. If the Track O signal] is ina 
jow level, the FDC sets the Direction signal to a low level, and issues 
the Step Pulses. 


When the Track 0 signal changes to a high level, the FDC sets SE (Seek 
End) flag to a high level, and terminates the command. If the Track 0 
signal is still low after the FDC has issued the 77 Step Pulses, SE flag 
and EC flag in STO are set to both high levels, and the command is 
terminated. The RECALIBRATE COMMAND is the same as the SEEK COMMAND about 
the function to overlap the operation to multiple FDDs and about the loss 
of the Ready signal. 


5.2.11 SENSE INTERRUPT STATUS COMMAND 


The FDC generates the Interrupt signal by the fol lowing reasons. 
1 The beginning of Result-Phase in the Following commands: 

READ DATA COMMAND 

READ DIAGNOSTIC COMMAND 

READ ID COMMAND 

READ DELETED DATA COMMAND 

WRITE DATA COMMAND 

FORMAT COMMAND 

WRITE DELETED DATA COMMAND 

SCAN COMMANDS 

2 The change of Ready line of FDD. 

3 At the end of the SEEK or RECALIBRATE COMMAND. 

4 During the Execution-Phase in the Non-DMA mode 


zsMmmoeaons 


Interrupts caused by reason 1 and 4 occur during the normal command 
operation, and the processor can notice the interrupts easily. But the 
interrupts caused by the reason 2 and 3 may be identified with the 
request of issuing the SENSE INTERRUPT STATUS COMMAND. When this command 
is issued, Interrupt signal is reset, and bit 5, bit 6 and bit 7 in STO 
indicate the reason of the interrupt. 


Neither the SEEK nor the RECALIBRATE COMMAND has a Result-Phase. 
Therefore, it is necessary to use the SENSE INTERRUPT COMMAND after these 


commands in order to terminate them effectively and confirm the head 
position (PCN). 
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TABLE 7 SEEK , INTERRUPT CODES 

















INTERRUPT CODE, SEEK END | “ MEANING I 
_ BIT 7 | BIT 6 | BIT 5 y = 
: 1 } 1 | 0 | Changing of the state ‘ 
a ee ae | of the READY LINE: 
\ 0 \ 0 ; 1 ; Normal Termination of the 
io SEEK and RECALIBRATE COMMAND | 
| 0 1 1 Abnormal Termination of the | 
os ae ia _.._ SEEK and RECALIBRATE COMMAND | 





5.2.12 SPECIFY COMMAND 


This SPECTFY COMMAND initializes the values of three internal timers. The 
HUT (Head Unioad Time) defines the time from the end of the Execution- 

Phase of the read/write commands to the unloading of the head. This timer 
is programmable from 16 to 240 ms at intervals of 16 ms (01=16ms, 
02=32ms,...,OF=240ms). 


The SRT defines the time interval between step pulses. This timer is 
programmable from 1 to 16ms in increments of ims (F=1ms ,E=2ms 
,...,0=16ms). The HLT defines the time from the rising of the Head Load 
signal to the starting of the read/write operation. This timer is 
programmable from 2 to 254 ms in increments of 2ms (01=2ms, 0O2=4ms, 
O3=6ms,..., TF=254ms). 


The interval times mentioned above are a direct function of the clock. 
The times indicated above are for a 8MHz clock. If the clock frequency is 
4MHz {mini floppy), all the times are twice as long as the times 
indicated above. 


The ND bit is a flag to select the DMA operation or Non-DMA_ operation. 
If ND is in a high level then Non-DMA mode is selected, and if ND is ina 
low level then DMA mode is selected. 


5.2.13 SENSE DEVICE STATUS COMMAND 


The processor may use this command whenever it wishes to know the status 
of the FDDs. The drive status information is contained in STS. 


5.2.14 INVALID COMMAND 


If an invaJid command (a command not defined above) is send to the FDC, 
the FDC terminates the command. The FDC does not generate the Interrupt 
signal during the Result-Phase. Bit 6 and bit 7 in the Main Status 
Register set to both high levels indicates to the processor that the FDC 
is in the Result-Phase and that the contents of STO must be read out. STO 
is set to a 80H showing that an invalid command was received. 


The SENSE INTERRUPT STATUS COMMAND must be sent after an interrupt of the 
SEEK COMMAND or RECALIBRATE COMMAND has occurred, otherwise the FDC 
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regards this command as invalid. The users may use this command as a Non- 
Op command to place the FDC in a stand-by or non-operation state. 
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5.3 RESULT STATUS REGISTER 








5.3.1 RESULT STATUS REGISTER 0 (STO) * 
_ BIT {SYMBOL] NAME | DESCRIPTION __ ee ‘i 
, DT | ‘Interrupt | D7=0 and D6=0 
ae : | Normal Termination of Command (NT), 
DE | | Code | Command was completed and properly 


: | i iexecuted. me 
| | D7=0 and D6=1 
\ Abnormal Termination of Command(AT). 
I Command execution was started, but | 
was not successfully completed. J 


| 
| D7=1 and D6=0 
| 
| 
| 





Command was Invalid Command(IC}. 
The command which has been issued 
was not started. ah 
| D?7=1 and D6=1 
| i i ; Abnormal Termination because of the 
| changing of the Ready Line from the 
| FDD during the execution of command. | 























[Les Loi rides: 
| DS | SE Seek | This flag is set to a "1",when the 
| eee a teks ji End | SEEK COMMAND was completed. 
| D4 | EC Equipment| When the FDC received the Fault 
| : i Check | signal from the FDD, or when the | 
: ' | | Track O signal was not set toa "1" 
: i . after 77 step pulses during the 
| | : RECALIBRATE COMMAND, this flag is 
: _l i set toa "i". 
D3. | NR i Not | When the FDD is in the Not~Ready 
' | Ready ; State and a read/write command is 
| | ; ij issued, this flag is set. For 
' : i | example, when a read/write command 
i | | i is issued for Side 1 of a = single 
en hi oa i sided drive, this flag is set. 
; D2: HD 1 Head |! This flag indicates the state of 
i Address | the head at_interrupt. 
' DI ' DS] : Drive | These flags indicate the drive 
; DO | DSO +; Select | number at interrupt. 
aa i013 id Boe _ 
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5.3.2 RESULT STATUS REGISTER 1 (ST1) 






































‘ 
' 
] 





i BIT {SYMBOL[ NAME | DESCRIPTION ! 
| D? | EN | End of / This flag is set when the FDC tries 
| | iCylinder | ta access a sector beyond the last 
ot sector of a cylinder. 
p66 ij = en 
' DS | DE j Data | This flag is set when the FDC finds 
: : Error : the CRC Error either in the ID 
LL field or the data field. = a 
i D4 : OR {| Over | This flag is set when the FDC does 
| I ; Run | not receive the service from the 
| ; i i main system during data transfers 
| sales ae within a certain time interval. 
(Se oe ede et tutes echine Reet eas 
| D2 | ND No ; o This flag is set when the FDC can 
| | ' Data i not find out the sector specified 

\ | ; in the IDR during the execution of 

: 4 following commands: 

| | READ DATA 

I | READ DELETED DATA 
: | | WRITE DATA 
| ; WRITE DELETED DATA 
i SCAN 
' i i ' o This flag is set when the FDC can 

: i | not find the ID field without the 

i | ' CRC error during the execution of 

' i i the READ ID COMMAND. 

: : ; o This flag is set when the 

: \ | starting sector cannot be found 
. : : | during the executing the READ 
Lo RIAGNOSTIC COMMAND. 
; DI | NW 4 Not | This flag is set if the FDC detects 
; \ i Writable| the write protect signal from the 
i ' : ' FDD during the executing following 
i ; ; commands: 
WRITE DATA 
i ' ' i WRITE DELETED DATA 
bed ee {____ FORMAT i 
| DO {| MA ; Missing ; o This flag is set if IDAM cannot 
: : Address | be found out until the FDC finds 
: i ; Mark | the Index Hall twice. 
i : | o This flag is set if the FDC can 
\ ; : not find the DAM or DDAM. The MD 
: i : flag of ST2 is also set in this 
my _ case. 
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5.3.3 RESULT STATUS REGISTER 2 (ST2) 














__ BIT ,;SYMBOL; NAME DESCRIPTION 

_D7 | - i { Bes mete Pet eh hn Goan ee wa 
D6 | CM '‘ Control | While executing the READ DATA. or 

i i [ Mark the SCAN COMMAND, this flag is set 


| 

| when the FDC finds out the sector 
i : | with the DDAM. During executing the 
\ i | . READ DELETED DATA COMMAND, this 
| ' : flag is set when the FDC finds out 

















' 
ies i ei LL the Sector with the DAM. shes ate aS 
i DS | DD j Data ' This fiag is set when the FDC | 
: i | Error ini detects a CRC Error in data field. i 
i | ; Data | : 
pdt | Field | z : 
; D4: NC | No - This flag is set when the’ contents 
: i | Cylinder! of C on the medium is different 
: | : : from that stored in the IDR. This 
i i __ flag is related with the ND flag. 
i/ DS ; SH | Scan ' This flag is set if the condition 
: j | EquaJ ; of “equal” is satisfied during the 

L __iSatisfied| execution of the SCAN COMMAND. eet 
, D2 SN | Scan | This flag is set if the FDC cannot | 
| : ; Not | find out the sector which satisfies 

|\Satisfied| the condition during the execution 

boo ik i {of the SCAN COMMAND. ae 
; DI: BC : Bad : This flag is set if the content of 
\ . , Cylinder; C on the medium is FF and differs 
\ i : | from that stored in IDR. This bit ! 
tig eral nye om _is related with the ND bit. aes 





i DO: MD ; Missing : This flag is set if the FDC cannot 
i | Address | find out the DAM or DDAM while the : 

i I ‘ Mark in | data are read from the medium. 

i i 1 Data 

| \ | Field 
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5.3.4 RESULT STATUS REGISTER 3 (ST3) 








__BIT SYMBOL, NAME | DESCRIPTION 
D7 ; FLT j Fault , This bit indicates the state of the | 








fault signal from the FDD. J 
This bit indicates the state of the | 
| 


























Protect ; the Write Protect signal from the 
othe Ae FDD. 
/ DS | RDY | Ready . This bit indicates the state of the | 
ea Ready signal from the FDD. } 
| D4; TKO > Track 0 ; This bit indicates the state of the | 
ate i Track O signa] from the FDD. 
“DB 2 28 ' Two . This bit indicates the state of the 
os Side lwo Side signal from the FDD. 
: D2 | HD | Head , This bit indicates the state of the : 
_..._Address . Head Select signal to the FDD. 
, DI ; DSi, Drive . This bit indicates the state of the | 
| fee iSelect 1 | Drive Select 1 signal to the FDD. ; 
; DO , DSO j Drive | This bit indicates the state of the | 
t 


iSelect 0 | Drive Select 0 signal to the FDD. | 
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6 ELECTRICAL CHARACTERISTICS 


6.1 ABSOLUTE MAXIMUM RATING 


PARAMETER SYMBOL RATING UNIT 

Power Suppl VDD -0.5 to +7.0 Vv 
Input Voltage VIN -0.5 to +7.0 Vv 

| Operating Temperature | Topr | -10 to + 70 | 9% 
Storage Temperature Tst -40 to +125 Sc 


6.2 DC CHARACTERISTICS 


Ta = -10°C to +70° VDD = 5V + 5% 


PARAMETER SYMBOL MAX MIN UNIT CONDITION 

i Input Low Voltage VIL Oo 0.8 Vv 

Input High Voltage VIE { 2.2 VDD Vv 

Output Low Current IOL 2.0 - {| mA VOL=0.4V 

Output High Current IOH =2.0 = mA VOH=4 . 6V 
i_Input Low Leak Current TIL L.-10 +10 uA Vin=0V 

Input High Leak Current IIH -10 +10 uA | Vin=Vdd 

Supply Current ,_IDD = 10 mA | 


6.3 AC CHARACTERISTICS 
6.3.1 AC CHARACTERISTICS 


o o 
Ta = -10 C to +70 C VDD = 5V + 5% 


PARAMETER SYMBOL MIN. TYP. MAX. UNIT |NOTE 
Clock Cycle Time tcy 120 ns 
Clock “High" Period tCH 40 ns 
-RS,-CS,-DAC Setup Time to -RD tSR 0 ns 
-RS,-CS,-DAC Hold Time from —RD tRS 0 ns 
-RD Pulse Width tRR 250 ns 
Data Delay Time from -RD tDR 200 ns 
Data Float Deiay Time from —RD tRD 20 100 ns 
-RS,-CS,-DAC Setup Time to -WR tswW 0 ns 
-RS,-CS,-DAC Hold Time from -WR tws Q ns 
-WR Pulse Width tWwW 25¢ ns 
Data Setup Time to -WR tDW 30 ns *3 
Data Hold Time from -WR tWD 30 ns *3 
INT Delay Time from —-RD tRI 500 ns *] 
INT Delay Time from -WR tw 500 ns *1 
DMA Cycle Time tDRQCY 13 us *1 
=DAC| to DOR tACDR! 200 ns 
DR to -RD tDRQR 800 ns *1 
DRQT to -WRJ tDRQW 250 ns *y 
DR to -RDT/WR tDRQRW 12 us *1 
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PARAMETER SYMBOL MIN. TYP. MAX. UNIT [NOTE 
TC Pulse Width tTc 1 tcy 
| RST Pulse Width tRST ~ 14 tCY 
WCK Cycle Time FM _ mode twWcy 2 or 4 us *2 
i MFM mode tWCY 1 or 2 us *2 
WCK "High" Period tWCH 100 250 350 ns 
PSO,PS1 Delay Time from WCK tCP 100 ns 
WDT Delay Time from WCK tcD 100 ns 
WE Delay Time from _WCK tCWE 100 ns 
WDT “High” Pulse Width tWDD {tWCH-50} | ns 
RDT "High" Pulse Width tRDD 40 ns 
DW Cycle Time {| FM mode tWWCY 2or 4 us *2 
|MFM mode tWWCY lor 2 us *2 
DW Setup Time to RDT tWRD 15 ns 
DW Hold Time from RDTj _ | tRDW is ns 
DSO,DS1 Setup Time to -RW/SK tDss 12 us *1 
-RW/SK Hold Time from LC/DR tsD i 7 us *41 
{| LC/DR Setup Time to FR/STP tDST i us ¥1 
| DSO,DS1 Hold Time from FR/STP| tSTDS 5 L__us *1 
STP "High" Pulse Width tSTP 7 us ¥1 
FR "High" Pulse Width tFR 8 10 us *1 
~RW/SK Hold Time from LC/DR_ tDs | 30 | us ¥1 
LC/DR Hold Time from FR/STP) tSTD 24 us *1 
| STP Cycle Time tsc 33 us *1 
IDX "High" Pulse Width tIDX 625 us *4 
NOTE: *1 8MHz Clock 


*2 The former is for standard floppy 
The latter is for mini floppy 
*3 PRELIMINARY 
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6.3.2 AC Test Waveform 
0. 45¥ 
6.3.3 External Loading Condition for Terminal 


av 


510Q 


5OPF 5.6K 2 


6.3.4 Read Operation 





RS, -CS 
-DAC 


-RD 


D 0~ 7 
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6.3.5 Write Operation 


RS, -CS 
-DAC 
tWS i> t WS 


-WR 












DO~7 


INT 





6.3.6 DMA Operation 


DRQ 


-DAC 


-RD, -WR 






— t DRQR 
& t DRQW 


tCh tcy 


6.3.7 Clock Waveform 


CLK 
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6.3.8 FDD Write Operation 


t¥CH 
WCcK 


WE 





6.3.9 Seek Operation 


DSo. 1 


-RW/SK 


LC/DR 


STP 





6.3.10 Fault Reset 


FR 
tFR 


6.3.11 Index 


IDX 
t IDK 
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6.3.12 FDD Read Operation 


RDT 
t ROD t WRD t RDW 


DW 





t WHCY 


6.3.13 Terminal Count 


Tc 
ee 


6.3.14 Reset 


RST 
t RST 
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7_ PACKAGE OUTLINE 


DIP 40 PIN (PLASTIC PACKAGE) . Unit: mm 


40 2 


xs 
m= 
“y 


15,24 + 0.25 





5.0 WAX 








0.5+ 0.15 ; 2.54 + 0.25 


8.2 MIN 
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mini FP 44 PIN (PLASTIC PACKAGE) Unit: mm 






(17603) 






14.0401 





(176403) 


180 +025 













‘ait FO 
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